T HE CLASSICAL subclavian-pulinonaryt and aortic-pulmonary2 anastomoses were devised as palliative surgical maneuvers for the tetralogy of Fallot complex to augment pulmonary blood flow and to increase systemic arterial saturation. These shunt procedures, performed during the past 14 years, have provided reasonably good health to thousands of patients with severe cyanosis and physical limitation.
More recently, intracardiac surgical technics supported by an extracorporeal pumpoxygenator circulation have provided a "corrective" repair for this lesion. Although a moderately high initial surgical mortality has persisted in many clinics, it seems apparent that this form of open intracardiac repair will become the treatment of choice in suitably selected patients.
The present report is concerned with the long-term results of one form of shunt procedure, the aortic-pulmonary anastomosis, as a surgical therapy for tetralogy of Fallot.
Clinical Material
Our study is concerned with the first 100 consecutive patients with a diagnosis of tetralogy of Fallot upon whom an aortic-pulmonary anastomosis could be performed. The diagnostic term, tetralogy of Fallot, cannot be too rigidly interpreted in respect to this group of patients, since the diagnosis at this early period (1946) (1947) (1948) of our congenital heart surgery program was completely without assistance from angiocardiography or catheterization.
This initial group of patients, operated upon at The Children's Memorial Hospital in [1946] [1947] [1948] , was comprised in general of (a) older children in rather desperate condition who had somehow From (6-25-47) , and long-term follow-up (8-14-58) x-rays. 19 are known to be dead. Nine of the 100 patients subjected to an aortie-pulmonary anastomosis in this early period (1946) (1947) (1948) died at operation or in the immediate postoperative period.
The over-all operative mortality through the years for this surgical procedure in approximately 700 patients has been 9 per cent. In patients under 3 years of age the operative mortality has persistently averaged 12 to 15 per cent, and in patients over PUlmonary( a rtery (tineurqsi'i (A -P an(l lateral */heart xc-rays).
It seems appropriate, although somewhat repetitious, to review briefly the clinical course of the first patient upou whom ail aortic-pulmonary anastomosis was performed.
Diane S., age 21 months, weighing 18 lbs., was admitted to The Children's Memorial Hospital September 9, 1946 . She was deeply eyanotic, unable to stand, and, following the slightest exertion, even too rapid eating, became unconscious. Her red blood cell count was 10,300,000 per mm. 3 Clinical and laboratory data confirmed the diagnosis of tetralogv of Fallot.
On Friday September 13, 1946, an aorticpulmonary anastomosis was performed. The anastomotic channel theoretically was made 5 mm. in diameter, but actually must have been considerably smaller. During the first operation of this kind anxiety about possible hemorrhage or later leakage undoubtedly led to too snug sutures and to irregular placement of sutures.
She had a surprisingly uneventful postoperative recovery. Within a few months she gained considerable weight and learned to walk. Needless to say, this patient has been followed most intently during the past 13 years.
In figure 2 are shown roentgenograms of her heart immediately before operation, two weeks later, and 13 years after operation. A patients with tetralogy of Fallot 11 to 13 years Table 6 illustrates that almost one half of this group had a resting arterial oxygen saturation at or above 90 per cent. The effect of mild exercise (3 minutes of continuous bicycling movements of the legs) in nine patients with resting arterial oxygen saturations above 90 per cent is illustrated in figure 5 . The first seven patients were all classified in clinical group I (good) and all demonstrated a fall in oxygen saturation into the 80 to 90 per cent saturation range. The last two patients were in clinical group II (fair) and both -demonstrated a more pronounced fall. Discussion The present long-term (11-13 year) followup study reinforces the findings presented in an earlier (6-8 year) report on the first 100 consecutive patients operated upon at The Children's Memorial Hospital for tetralogy of Fallot during 1946-1948. The data concerning operative mortality, over-all mortality, and incidence of good results from several other large, but not homogeneous series" ' are in approximate agreement with our figures of 9, 19, and 70 per cent for these three categories.
Although it has become quite clear that open-heart resection of the infundibular obstruction and closure of the interventricular septal defect is the ideal procedure for tetralogy of Fallot, it seems equally clear, at this time, that an anastomotic operation remains the procedure of choice for the severely cyanotic infant, perhaps under the age of 2 or 3 years, who is subject to repeated syncopal attacks and needs immediate surgical relief. In this severely cyanotic young group, are the patients who present an unusually high surgical risk from open-heart corrective surgery. As yet undefined factors, such as marked aortic overriding, a small left ventricular chamber, and certainly pulmonary hypoplasia bordering on atresia, contribute to reported mortalities of about 50 per cent in this age group. Age-dependent difficulties are also reflected in the mortality statistics on shunt procedures, with the mortality ranging from 9 to 17 per cent below 3 years of age as opposed to 2.5 to 4.5 per cent in older patients.7 The long-term clinical results appear to be less age-dependent than the mortality rate; nevertheless, a higher percentage of good results was obtained in patients over 6 years of age (table 7) .
A review of the long-term clinical course of these patients indicates that a considerable degree of stabilization resulted 1 to 2 years after the aortic-pulmonary anastomosis had been performed. It further appears that the long-term poor results were most likely related to the presence of too large an anastomosis, leading either to left ventricular over- The long-term poor results and mortality were usually associated with too large an initial anastomosis leading to either left ventricular overwork and congestive heart failure or severe pulmonary hypertension and progressive pulmonary vascular obstruction.
Right heart catheterization studies indicated that in a group of 18 patients in whom the pulmonary vascular bed could be evaluated, 15 patients had a normal pulmonary vascular resistance after 11 to 13 years of a clinically adequate aortic-pulmonary shunt.
The role of the shunt procedures as a valuable salvage operation at the present time for a select segment of patients with tetralogy of Fallot and certain other complex cyanotic lesions is reemphasized.
